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TITLE 

BACKLIGHT MODULE AND HEAT DISSIPATION STRUCTURE THEREOF 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a heat dissipation 
structure for a backlight module, and in particular to a 
heat dissipation structure with improved dissipation 
efficiency and easier assembly in a backlight module. 
Description of the Related Art 

Light emitting diodes (LED) often used as a. light 
source for conventional backlight modules, requiring heat 
dissipation. As shown in Fig.l, an LED 20 is disposed on 
a circuit board 10 having a through hole 12 . Heat 
dissipation column 30 is soldered to the LED and 
positioned in the through holes for efficient heat 
dissipation. However, such structure is not easily 
assembled and can damage the LED during assembly. 

Another conventional heat dissipation structure is 
disclosed in US patent 5,857,767 and shown in Fig. 2. In 
addition to the heat dissipation column 3 0 as in Fig.l, a 
heat dissipation plate 40 with fins is attached to the 
heat dissipation column 30 to improve efficiency. 
However in such structure, the assembly is more 
complicated . 

Thus an improved heat dissipation structure is 
needed to address the problems described. 
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SUMMARY OF THE INVENTION 

Accordingly, an object of the invention is to 
provide a heat dissipation structure with improved case 
of assembly and dissipation efficiency. The heat 

dissipation structure of the invention comprises a heat 
conducting portion thermo-conductively connected to the 
back of an LED positioned in a through hole of a circuit 
board, a thermal conductive element disposed between the 
heat conducting portion and the LED , and a heat 
dissipating portion thermo-conductively connected to the 
heat conducting portion. 

The thermal conductive element contacts the LED and 
the heat conducting portion closely to reduce the thermal 
resistance therebetween . 

The thermal conductive element can be a soft thermal 
conductive pad or paste to fill the gap between the heat 
conducting portion and the LED without damaging the LED. 

The heat conducting portion and the heat dissipating 
portion are formed integrally to simplify assembly. 

The heat conducting portion comprises a heat 
conducting column, and the heat dissipating portion 
comprises a heat dissipating plate. 

The material of the heat conducting portion and the 
heat dissipating portion can be metal or plastic with 
high thermal conductivity. 

The invention also provides a backlight module, 
comprising a housing, a circuit board having a plurality 
of through holes, and disposed on the housing, a 
plurality of light emitting diodes (LEDs) corresponding 



Client's ref.: AU0308009 

File: 0632-A50055usf /ChenTF/Kevin 

to the through holes, disposed on and electrically 
connected to the circuit board, a plurality of heat 
conducting portions thermo-conductively connected to the 
back of the LEDs and disposed in the through holes, a 
plurality of thermal conductive elements disposed between 
the LEDs and the heat conducting portions and at least 
one heat dissipation portion thermo-conductively 
connected to the heat conducting portions and positioned 
between the circuit board and the housing. 

A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
drawings , wherein : 

Fig. 1 is a cross section of a heat dissipation 
structure used in a conventional backlight module; 

Fig. 2 is a cross section of another heat 
dissipation structure used in a conventional backlight 
module ; 

Fig. 3 is a cross section of a heat dissipation 
structure used in the present invention; 

Fig. 4 is a cross section of a direct-type backlight 
module in the invention; and 

Fig. 5 is a cross section of an edge-mounted 
backlight module in the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 3, an LED 2 0 is disposed on and 
electrically connected to a printed circuit board 10. 
The heat dissipation structure in the invention comprises 
a heat conducting column 300 connected to the back of the 
LED 2 0 with one end thereof via a thermal conductive 
element 500 and further comprises a heat dissipating 
plate 400 connected to the other end of the heat 
conducting column 3 00 and positioned near the back of the 
circuit board 10. The heat dissipating plate 400 and the 
heat conducting column 3 00 are formed integrally and 
configured. Thereby, the heat of the LED 2 0 is conducted 
along the thermal conductive element 500 and the heat 
conducting column 300 to the heat dissipating plate 400. 

The heat conducting column 3 00 is made of metal such 
as copper or aluminum or plastic with high thermal 
conductivity. The thermal conductive element 500 can be 
a soft thermal conductive pad or paste contacting the 
heat conducting column 300 and the LED 20. Thereby the 
thermal resistance between the heat conducting column 3 00 
and the LED 2 0 is reduced. 

Fig 4 shows the heat dissipation structure applied 
to a direct -type backlight module. The backlight module 
has several LEDs 20 disposed on a circuit board 10 as a 
light source thereof. Heat conducting columns 300 are 
connected to the corresponding LEDs 2 0 via thermal 
conductive elements 500. The circuit board 10 has 
through holes 101 through which the heat conducting 
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columns 300 extends. The heat dissipating plate 400 is 
attached to the heat conducting columns 300. 

As shown in Fig. 4, only one heat dissipating plate 
400 connects to the several heat conducting columns 30.0. 
5 However, each heat conducting column 300 can also be 

connected to a separate corresponding heat dissipating 
plate 400. Additionally two heat conducting columns can 
be connected to one heat dissipating plate and other 5 
conducting columns connected to another heat dissipating 
10 plate. 

In addition, the heat dissipating plate 400 may 
directly contact the housing 50, thereby dissipating 
heat . 

Fig. 5 shows the heat dissipation structure applied 

15 to an edge-mounted backlight module. As shown in Fig. 5, 

a circuit board 1000 is disposed on a side frame 80. An 
LED 2000 is mounted on and electrically connected to the 
circuit board 1000. A heat conducting column 3000 is 
connected to the LED 2 000 via a thermal conductive 

20 element 5000. A heat dissipating plate 4000 is connected 

to one end of the heat conducting column 3000, contacting 
with the frame 80. 

The heat dissipation structure of the invention is 
thermally connected to the LED via the thermal conductive 

25 element to alleviate assembly difficulty and prevent 

damage to the LEDs . The heat conducting column and heat 
dissipating plate are formed integrally to simplify the 
assembly problem. 

While the invention has been described by way of 

3 0 example and in terms of the preferred embodiments, it is 
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to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
5 Therefore, the scope of the appended claims should be 

accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 
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